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Asthma: Multifaceted Disease



Child current asthma prevalence 

trend in PR and USA 2005-2012

Source: PR Asthma Project



Justification for reporting outdoor aeroallergens 

in Puerto Rico

• Recurrent incursions of 

African dust and Soufriere 

volcanic ashes. 

• Lack of a calendar of 

pollens and mold spores. 

• Only a few aerobiological 

studies in the tropics. 

• Not clear the role of 

outdoor molds in asthma 

and allergies. 

Ashes from Soufriere’s volcano

African dust



San Juan AAAAI-NAB Station 

Medical Sciences Campus, UPR

Certified by the National Allergy Bureau of the American 

Academy of Allergy Asthma and Immunology since 2005



DEPOSITION OF POLLENS AND FUNGAL 

SPORES AEROSOLS

Detection of outdoor levels of spores and pollens: 

Spore traps such as the Burkard air sampler



Burkard Air Sampler

• Wind-oriented  Volumetric 

Spore Trap

Air flow: 10L/min (0.01m3 of air/min)



48 mm

14 mm

A total of 14 transverse readings every 2 hours (~ 4 mm) 

Procedure for the enumeration of outdoor 

aeroallergens that impacted the glass slide
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Reading of the slide at the microscope

Reading with the help of “Database Middleware Management System” 

14 readings with the 100X objective every two hours. A total of 12 readings (a 2 

hours intervals provide the daily levels of outdoor fungal spores or pollens/m3 





3X Fold!! 

San Juan



San Juan, Puerto Rico

Fungal Spore Calendar



Role of precipitation on the levels of 

outdoor spores in San Juan,PR
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Outdoor fungal levels 

USA and Europe

• Low to moderate levels (red alert 

levels  >50,000 spores/m3)

• Less frequent

• No season mostly in the fall 

• Types of spores (mitogenic fungi)

– Alternaria sp

– Cladosporium sp

– Aspergillus sp

• High to very high levels (red alert 

levels 155,000 spores/m3)

– Circadian rhythms

• Present all year long very common

• Seasons

– Long and very high levels (Sept-Nov)

– Short and high levels (April and May)

• Predominant spores

– Basidiospores*

– Ascospores* 

* No commercially available diagnostic reagents
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Puerto Rico (Tropical areas?)



Aerobiological Pathway

Effect of the 

meteorological 

factors
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Association of asthma related admissions at San 

Jorge Children’s Hospitals and fungal spores levels
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2007:12’374,471 spores
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Conclusions: Asthma & Outdoor Fungal Spores

• Increase in the asthma related hospital admissions 

was observed in hospitals in San Juan during the 

high season of fungal spore levels (Sept-Nov) 

• Therefore part of the asthma in PR, is allergic and 

seasonal coinciding with red alert levels of spores 

during the rainy months 

• Future clinical studies will confirm the clinical 

relevance of the fungal spores in the asthma and 

allergic rhinitis



Summary  

• “If a high proportion of individual are 

genetically predisposed to asthma, unique 

environmental factors  unique to PR (such as 

the very high levels of outdoor basidiospores 

and ascospores) could have an additive 

effect resulting in a higher incidence of 

(seasonal) asthma”. 

Loyo Berrios et al J. Asthma 2006



Conclusiones

El partículado fúngico en la atmósfera de 
San Juan y de Caguas, presenta un ritmo 
circadiano (superiores en la madrugada). 
Este ritmo posiblemente se afecta con los 
parámetros climáticos

Estudios de promedios de hongos y 
admisiones respiratorias en la region este 
de PR indica una posible relacion entre los 
dos
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